Effects of ischemia on the metabolism of cardiac enkephalins.
The effect of ischemia on cardiac Leucine enkephalin (Leu-enk) content, degradation and coronary release was studied in the isolated perfused hearts of male Sprague Dawley rats. Hearts were electrically stimulated at 180 beats/min. Cardiac Leu-enk concentrations were increased when hearts were perfused (635 +/- 41 vs 301 +/- 60 fmol/g in control non-perfused hearts,) or during ischemia-reperfusion (520 +/- 78 vs 277 +/- 42 fmol/g in heart submitted to ischemia alone). The quantity of leucine-enkephalin released by the heart during perfusion was four times higher than the initial content measured in the heart tissue. The rate of this release was the same throughout the experiment (25.9 +/- 2.9 fmol/min/g during perfusion vs. 19.2 +/- 1.6 during ischemia-reperfusion). These findings suggested that cardiac enkephalin metabolism is regulated by cardiac events. In fact, enzymes involved in enkephalin degradation were decreased during perfusion (39%) and increased during ischemia (50%). The decrease in the enzyme activity during coronary perfusion depended on a reduced activity in the membrane fraction only while membrane and soluble fractions were interested in the increased enzyme activity after ischemia. Ischemia-reperfusion induced a larger release of Leu-enk than perfusion without ischemia. In view of the protective actions of enkephalin peptides against oxidative stress, we can infer from our results an implication of Leu-enk in ischemia-reperfusion and thus eventually in preconditioning phenomenon.